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Claims 



What is claimed is: 



1 . A method of treating a semicionductor device, comprising: 

providing a capacitor hav\ng a first plate, a dielectric over said first plate, 

and a first conductive layer over said dielectric; and 
exposing said first conductive layer to an Nj/Hj plasma. 

2. The method in claim 1, wherein skid step of providing a capacitor comprises providing 
an in-process capacitor; and said method fiirther comprises a step of providing a second 
conductive layer over said first conductive layer. 

3. The method in claim 2, furthercoaoprk^ step of defining a top plate with said first 
conductive layer and said sopdnd conductive laye^ 



4. A method of passivating VcQnductive mate^, comprising: 

providing said conductive material,ySvherein said conductive material has an 
ability 

to associate with oxyg6n; and 
exposing said conductive n?4terial to a pl^ma. 



K wh^e 



5. The method in claim 4, wherein said step of expking said conductive material to a 
plasma causes a reduction in said ability of said condjictive material to associate with 
oxygen. 



6. The method in claim 4, wherein said step of exposing, said conductive material to a 
plasma comprises exposing said conductive material to a\>lasma containing a selection of 
nitrogen and hydrogen. 
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7. The method in claim 6, wherein said step of exposing said conductive material to a 
plasma containing nitrogen comprises exposing said conductive material to a plasma 
selected from a group consisting of an Nj/H. plasma, an plasma, an plasma, an NH3 
plasma, and mixtures thereof. 

8. The method in claim 7, whWein said step of exposing said conductive material to a 
plasma containing nitrogen coriaprises exposing said conductive material to an Nj/Hj 
plasma under parameters including: 

a temperature ranging from about 150 to about 600 degrees Celsius; 
an H, gas flow of about 50 to about 2000 seem; 
an N2 gas flow of about 5 to\about 1000 seem; 
an Ar gas flow of about 200 about 2000 seem; 
an RF power ranging from about 50 to about lOOOW; 
a pressure ranging from about Willitorr to about 10 torr; and 
a process time rangine>ornabc\it 1 O^secoqds to about 240 seconds. 

9. The method in claim 7, Wherein said stlpp of expoying said conductive material to a 
plasma containing nitrogen comprises.£2qii3^^ conductive material to an NH3 
plasma under parameters including: 

a temperature ranging from abounsd to about 600 degrees Celsius; 
an NH3 gas flow of about 5 to/about luOO seem; 
an Ar gas flow of about 200^ about 2^00 seem; 
an RF power ranging fron/about 50 to afeout lOOOW; 
a pressure ranging from about 1 millitorr to about 10 ton; and 
a process time no greater than about 500 seconds. 



10. A method of affecting a surface of a conductive l\yer included as part of a capacitor 
plate, comprising: 

introducing an oxygen- free material to said conductive layer of said capacitor; and 
passivating said surface with said oxygen- free material. 
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1 1. The method in claim 10, wherein said step of introducing an oxygen-free material 
comprises introducing a gas cbntaining said oxygen-free material. 

5 12. The method in claim 1 1 , whe^rein said step of introducing a gas comprises 
introducing a generally un-ioni2ed\gas. 

\ 

13. The method in claim 12, whereir^ said step of introducing a generally un-ionized gas 
comprises providing a nitrogen-free g\^. 

10 \ 

14. The method in claim 12, wherein said step of introducing a generally un-ionized gas 
comprises providing a gas selected from group consisting of ammonia, diborane, 
phosphine, hydrazine, monomethylhydra^ne, carbon tetrafluoride , CHF3, HCl, boron 
trichloride, carbon-silicon compoiuidsr3n?Wixtui^thereof 

15. The method in claim 14, wherein said step of introducing a generally un-ionized gas 
comprises providing a gas^^^lected from a grbup cops^^ting of ammonia, diborane, 
phosphine, hydrazine, monomethyihydraSie^ tetrafluoride , CHF3, HCl, boron 
trichloride, methylsilane, hexamethyldisil^^hexamethyldisilazane, and mixtures 

20 thereof / \ 

\ 

16. The method in claim 15, wherein said step of passivating said surface comprises 
exposing said surface to an ammonia gas under p^ameters including: 

a temperature ranging from about 150 to about 600 degrees Celsius; 
25 an ammonia gas flow of about 5 to about 1000 seem; 

an Ar gas flow of about 200 to about 2000 $ccm; 
a pressure ranging from about 50 millitorr tb about 1 atmosphere; and 
a process time no greater than about 500 seconds. 

30 17. A method of forming a capacitor, comprising: 
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forming a capacitor plate, comprising: 

providing a first conductive layer in a first environment; 
exposing said first conductive layer to a passivation gas; and 
depositing a sedond conductive layer over said first conductive layer. 

18. The method in claim 17, wherein said step of exposing said first conductive layer to a 
passivation gas further comprises exposing said first conductive layer to a passivation gas 
ex situ. 

19. The method in claim 17, wherftin said step of exposing said first conductive layer to a 
passivation gas further comprises exposing said first conductive layer to silane in a 
second environment. 

20. The method in clkim 17, wherein said stepipf exposing said first conductive layer 

\ \ ' 

comprises exposing saM first conductive layer /o a passivation gas in situ. 

21 . The method in claim 17, wherein said step of exposing said first conductive layer 
comprises exposing said first conductive\ayer to a passivation gas while still in said first 
environment. 

22. The method in clainykf, wherein said sVep of providing a first conductive layer 
comprises providing a first conductive layer \n an oxygen-free environment; and wherein 
said step of exposing said first conductive layer comprises exposing said first conductive 
layer to a passivation gas in said oxygen-free Wironment. 

23. The method in claim 22, wherein said step of depositing a second conductive layer 
comprises depositing said second conductive layer in said oxygen-free environment. 

24. The method in claim 22, wherein said step of depositing a second conductive layer 
comprises depositing said second conductive layer m a second oxygen free-environment. 
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25. A method of forming a conductive line over a substrate, comprising: 

depositing a conductYve plug over said substrate; 

depositing a nitride oAer said plug in an ambient atmosphere, wherein said nitride 

has a surface bond; 
treating said surface bond; and 
depositing a metal over said nitride. 

26. The method in claim 25, wherfein said step of treating said surface bond comprises 
treating said surface bond before said step of depositing a metal. 

27. The method in claim 26, whereiA said step of treating said surface bond further 



comprises treating said sui^atfebond^sa^ atmosphere, 

28. The method in clairtv27, wherein said stepr Df treating said surface bond further 
comprises treating said surfacei>ead4ii-Vreducing atmosphere. 

29. The method in claim 28, wherein saifl step of treating said surface bond further 
comprises inhibiting an ability /of said nitride to adsorb oxygen. 

30. A damascene process, comprising: 

depositing a first layer of insulation iver a substrate; 
etching a first hole in said first layer d|f insulation; 
filling said first hole with a metal; 

depositing a second layer of insulation Wer said first layer of insulation; 
etching a second hole in said second layer of insulation and over said first hole; 
providing an interface layer over said metal and within said second hole; and 
exposing said interface layer to a nitrogen^hydrogen plasma. 

31. A semiconductor process, comprising: 
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providing a first conductive layer; 

providing a second conductive layer on said first conductive layer; and 
inhibiting a formation of oxide between said first conductive layer and said 
second 




conductive layer with a passivator material. 

32. The process in claim 31, wherein said step of inhibiting a formation of oxide 
comprises preventing an oxygen molecule firom moving firom said first conductive layer 
to said second conductive layer. 

33. The process/n claim 32, wherein said ftep of preventing an oxygen molecule firom 
moving from sai\i first conductive li^yer comprises preventing said oxygen molecule from 
associating with said^^rst^conducjiv^ 

34. The process in claim 33, wh^ein sVid step of providing a first conductive layer 
fiirther comprises providing a/irst conductive layer having a bond, wherein said bond has 
an activity property; and wherein said steA of preventing said oxygen molecule from 
associating with said first/conductive layer comprises reducing said activity property. 

35. The process in 33, wherein said step of preventing said oxygen molecule from 
associating with said first conductive layer comf^rises preventing said oxygen molecule 
fir om beincT, af1snrhprl on to s aid fir^ ft r.nnHnrtivF 



i 



1 36, A method of forming a:^miconductor,d|y comprising: 
depositing a first conduc^i^^ay^ having a siuface; 
incorporating an oxygen-fr^material into said surface; 
depositing a second copouctivte layep^n said surface; and 
exposing said secoj;ja conducti^d layer to a thermal process. 



37. The method in clai]^36, wherein: 
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said step of depositing a first conductive layer comprises depositipg a capacitor 
plate; 

said method further comprises depositing an insulator ov^ said second 
conductive 

layer; and 

said step of exposing said second conductive^yer to a thermal process comprises 
flowing said insulator. 

38. The method in claim 36, wherein: 

said step of depositing a first/onductive layer comprises depositing a plug; and 
said step of exposing sakJ^econd conductive layer to a thermal process comprises 
flowing said s^pnd conductive layer. 

39. The method in cjaim 36, wherein said step of exposing said second conductive layer 
to a thermal proofs comprises exposing said second conductive layer to an alloy process. 

40. A method of constructing a riiulti- layered device, comprising: 

providing a first conductive layer in a first environment; 

protecting said first conductive layer fi-om oxygen association, wherein said 

protecting step is accor^plished with a second environment formed of a 

gas selected fi"om,^rgfouA cCm^isting of: 
apis 

a non^onized gas. 



a nitrogen-confammg 
a nitrogen-free gas, 
an in situ gas, 
an ex situ gas, and 
combinations thereof; and 
providing a second conductive layer on said ^st conductive layer. 
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41 . A method of processing a semiconductor device, comprising: 
depositing a first conductive material; 

introducing said first conductive material to a nitrogen-containing plasma; 
depositing a second conductive material over said first conductive material; and 
exposing said first condijctive material and said second conductive material to a 
thermal process. 



42. The method in claim 41, wherein said step of exposing said first conductive material 
and said second conductive material to a thermal process further comprises developing an 
oxide between said first conductive\naterial and said second conductive material, 
wherein said oxide is less than 10 anfestroms thick. 



43. A method of passivating a multilayer cojidUctive structure, comprising: 

layering a first cbnductive^ 
introducing a selection of Nj/H,, NH3 gas to said first conductive material; 

releasing nitrogen fi:om smd gas with electromagnetic energy; and 
layering a second conductive material over said first conductive material. 

44. The method in claim'^43, wherein said step of releasing nitrogen fi-om said gas with 
electromagnetic energy^'comprises directing ultraviolet light toward said gas. 

45. A method of treating a wafer, comprising: 

depositing a first conductive layer onto s^d wafer; 
exposing said wafer in situ to a reducing erjvironment; and 
depositing a second conductive layer. 



46. The method in claim 45, wherein said step of exnosing said wafer in situ to a 
reducing environment comprises exposing said wafer to silane gas. 
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47. The method in claimi46, further comprising a step of exposing said wafer in situ to 
an N2/H2 plasma prior to skid step of depositing a second conductive layer. 



48. The method in claim 47\wherein said step of exposing said wafer in situ to an Nj/Hj 
plasma comprises exposing sa\c 
exposing said wafer to silane g\ 



plasma comprises exposing sa\d wafer in situ to said Nj/Hj plasma prior to said step of 



49. A method of processing a wafer, comprising: 

depositing a first conductive layer having a grain boundary; and 
associating a non-oxygen material with said grain boundary by exposing said first 
conductive layer to a ^election consisting of: 
an N2/H2 plasr 
an N2 plasma, 
arrtJfplasma, 

NH3 plasma 
an NH3 non- 
sSilane gas, 
a combTnation 




50. The method in claim 49, wherein said/step of depositing a first conductive layer 
fiirther comprises depositing a tungsten^tride\ayer. 

51. The method in claim 50, fiiit^r comprising a step of depositing a second conductive 

/ 

layer over said first conductive' layer. 

52. The method in claim 50, fiirther comprising a stdp of depositing a dielectric over said 
first conductive layer. 



53. The method in claim 52, fiirther comprising: 

depositing a second conductive layer over said dielectric; and 
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exposing said second conductive layer to a selection consisting of: 
an N2/H2 prasma, 
an N2 plasma^, 
an Hj plasma,*^^ 
an NH3 plasma;^ 
an NH3 non-plastna gas, 
a silane gas, and \ 

a combination thereof. 

\ 

\ 

54. A method of forming a semicoriductor device, comprising: 

providing a first conductive layer; and 

\ 

preventmg at least some oxygefj from migrating in relation to said first conductive 
layer. \ 

\ 

55. The method in claim 54^herein said method fiut^her comprises providing a 
dielectric onto said first conductive layer; and whereija^ said step of preventing at least 
some oxygen from migrating^eomprises prevetating^ least some oxygen from migrating 
from said dielectric to said first conductive lay^|?: 

A 

56. The method in claim 54, wherein said^ethodJurther comprises providing a second 
conductive layer onto said first conductive layer; and wherein said step of preventing at 
least some oxygen from migrating coi^rises prevenWg at least some oxygen from 
migrating from said first conductive4ayer to said secotid conductive layer. 

' \ 

57. A semiconductor device, comprising: ^ 

a substrate; 

a first conductive layer over said substrate; \ 

\ 

a dielectric over said substrate; \ 
a second conductive layer over said first conductive laW; and 
a non-oxygen material between said first conductive layer and said second 
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conductive layer. 



58. The semiconductor device of claim 57, wherein: 

said dielectric is ov^said first conductive layer; 

said second conductive layer is over said dielectric; and 

said non-oxygen maternal is between said first conductive layer and said dielectric. 



59. The semiconductor device qf claim 57, wherein said first conductive layer is over 
said dielectric. 

60. The semiconductor device of claim 59, ftirther comprising a third conductive layer 
between said substrate and said dieleptric. 

61. A capacitor, comprising^ 

a bottom plate coniprising tungsten nijHde and having a surface; 
nitrogen at said siu:|ace; 

a dielectric comprising tantalum i^Jfntoxide over said surface; and 
a top plate over said dielectric. 

62. A capacitor, comprising: 

a first plate; j 

a dielectric over said first ^late; and 

a second plate over said dielectric, compVising: 

a first non-polysilicon conductiveuayer over said dielectric, and 

a second conductive layer over said first non-polysilicon conductive layer. 



63. The capacitor in claim 62, wherein said dielectric contains oxygen; wherein said first 
non-polysilicon conductive layer contains nitrogen; qnd wherein said second conductive 
layer comprises polysilicon. 
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64. The capacitor in daim 63, wherein: 

said dielectric layer consists of a selection from tantalum pentoxide and barium 

strontiumVitanate; and 
said first non-polysilicon conductive layer consists of a selection from tungsten 

nitride and tantalum nitride. 

65. The capacitor in claim 64\wherein said second plate comprises an oxygen- free 
second plate. 

66. The capacitor in claim 64, wHerein said second plate comprises an oxide layer 
between said first non-polysilicon Aonductive layer and said second conductive layer, 
wherein said oxide layer is less th^ko. angstroms thick. 

67. The capacitor in olaim 64, wherein said firstlnon-polysilicon conductive layer and 
said second conductive layer are less th^ 10 ^gstroms apart and are separated by a 
silicon dioxide layer. 

68. A pair of series-coupled capacito/s, coi^prising 

a first conductive layer; 
a dielectric over said first Conductive \ayer; 
a second conductive layer over said dielectric; 

I \ 

a third conductive layer less than 10 angstroms over said second conductive layer; 
and 

an oxide of said third conductive layer between said second conductive layer and 
said third conductive layer. 

69. The pair of series-coupled capacitors in claim 68u wherein said first conductive layer, 
said dielectric, and said second conductive layer define a first capacitor; and wherein said 
second conductive layer, said oxide, and said third con)^uctive layer define a second 
capacitor. 
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70. A semiconductor device, comprising: 

a conductive line\ 

a plug under said conductive line; and 

an interposing layeAbetween said conductive line and said plug and comprising a 
non-oxygen stuffing material. 

71. The semiconductor devicdin claim 70, wherein said interposing layer comprises 
grain boundaries and nitrogen Hetween said grain boundaries. 



72. The semiconductcJr device inViairri<Z^, further comprising an oxide between said 
interposing layer and said conductive line. 



I 15 



73. An in-process device, conipr 
a substrate; and 

a conductive layer over said silbstJ^^te and having a surface stuffed with a non- 
oxygen material. 



V 
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74. The in-process device of claiin 73, wherein said surface is a nitrogen-stuffed surface. 



75. The device in claim 74, wherein said surface\s contacting an oxygen molecule. 
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